Effects of the isoprenoids perillyl alcohol and farnesol on apoptosis biomarkers in pancreatic cancer chemoprevention.
Perillyl alcohol, farnesol and geraniol have chemotherapeutic activity toward pancreatic and other cancers. Perillyl alcohol induces apoptosis and increases expression of the proapoptotic protein Bak in cultured pancreatic tumor cells. We tested the hypothesis that farnesol and geraniol would have similar effects. After 48 hours of treatment with farnesol geraniol or perillyl alcohol, human BxPC3 pancreatic cancer cells exhibited a 3 to 10-fold increase in apoptosis and higher Bak expression than the controls. We then tested the hypotheses that perillyl alcohol and farnesol would have chemopreventive activity toward pancreatic cancer and would increase Bak expression and apoptosis in vivo. Hamster pancreatic cancer was initiated at time 0 with N-nitrosobis(2-oxopropyl)amine. Animals were fed control, 2% (w/w) perillyl alcohol, or 1% (w/w) farnesol diets from weeks 5-42. Pancreatic carcinoma incidence was decreased by perillyl alcohol and farnesol. Hyperplastic pancreatic ductal neoplasms from perillyl alcohol and farnesol-treated animals had higher Bak protein expression (p < 0.05), and somewhat higher apoptotic rates, diminished expression of the antiapoptotic protein BCL-XL, and lower rates of DNA synthesis than the controls.